Normal development in childhood, and the sex differentiation in growth which is a feature of this development, is essentially a matter of the activity of the anterior pituitary gland and the ability of the peripheral endocrine organs to respond to its stimulation. Developmental anomalies in childhood, as in adult life, may be due to abnormalities either of pituitary secretion or of the gonads, adrenals, or other endocrine glands. The techniques which are available for the study of sex anomalies in the adult are applicable to an investigation of the sex mechanism of childhood, but relatively little work has been done in this field and it tends to be of a conflicting nature. Nathanson et al. (1941) have carried out a fairly elaborate investigation of the secretion of oestrogen and 17-ketosteroids in a group of normal girls and boys, and have been able to detect small, though fairly constant, amounts of both ho,rmones in children between three and seven years of age. At about seven years the excretion of 17-ketosteroids, which up to then had ranged from 1 5 to 4-5 mg. in twenty-four hburs, rose in both sexes to between 3 and 7 mg. a day. Boys from nine to eleven years tended to increase in androgen output more rapidly than girls, whose oestrogens increased more rapidly than in boys. Hormone output was correlated with physical development rather than with chronological age.
Cycles in oestrogen excretion became obvious in girls at about the age of ten or eleven, and the rate of excretion greatly increased after eleven up to the menarche. This finding confirmed that of Frank (1935 0-8to2-6(aver. 1-3) 7-12 1-8 to 5 0 (aver. 4 0) 12-15 5 0toII-3(aver.8-2) 1*5 to 4-5 7-9 3-0 to 7 0 9-12 (boys) 40 to 12* 5 9-12 (girls) 3 0 to 12 0 12-15 (boys) 6-0 to 18-0 12-15 (girls) 6-0 to 17-0 *=per litre of urine.
Review of the Literature The result of investigations in the last few years has been to show that the excretion of 17-ketosteroids is an imperfect index of the androgenic activity of the gonads, and that, although there. is some degree of correlation of androgen excretion with sex and age, a considerable proportion of the androgen found in urine is secreted by the adrenal cortex (Callow and Callow, 1940; Callow et al., 1940) figure. ' Prepubertal and adolescent girls had a daily excretion which ranged from three to ten mouse units, and excretion became more frequent and increased to 20 mouse units as the menarche was approached. Gonadotrophic activity was demonstrable for at least a year prior to the menarche. In this they confirmed the observations of Katzman and Doisy (1934) and of Frank (1935) . The latter stated that just before the menarche the amount of follicle-stimulating hormone excreted was half the adult amount. Frank was able to detect its secretion at four years of age, and found that at nine the value had doubled. As in the case of oestrogen and ketosteroids, the amounts of gonadotrophin recovered were related to developmental status rather than to actual age.
It follows that in developmental irregularities, e.g. dwarfism, Fr6hlich's syndrome, sexual and somatic precocity, and sexual retardation (as in cases of undescended testes), it is helpful for the clinician to know whether there is excessive or reduced function of the pituitary. As sexual precocity may be due to a tumour in the gonads or adrenals or to a lesion in the brain, or may be merely of the constitutional type (of which examples have been given by Novak, 1944 , and by Hain, 1947b) a knowledge of hormone excretion may supply valuable aid in differentiating between these conditions.
Excretion in Normal Children
In order that the data obtained in pathological cases might be compared with a standard of normals based on the same methods, and also with other standards, the excretion of 17-ketosteroids and of gonadotrophin was ascertained in a number of normal children of both sexes (tables 2 and 3). The methods of hormone extraction were those described by Hain (1947a) : that is, 'for 17-ketosteroids, the method of Patterson et al. (1942) , in which hydrolysis of 20 c.cm. urine with 3 per cent. sulphuric acid was followed by ether extraction and subsequent separation of the oestrogens from the androgens. The final product in alcohol was used for colorimetric estimation with m-dinitrobenzene, Gonadotrophin excretion could be detected before the seventh year in girls, and before the ninth year in boys; the tendency was for the output to be higher in boys than in girls up to the tenth year. A boy of fourteen excreted as much as many adults (Werner, 1943 CHILDREN (1940) , who considers that the action may be by way of the pituLitary as doca had no effect on the mammae of hypophysectomized mice. (b) In two -women with mastitis and two men with gynaecomastia a 'pregnane derivative ' was recovered which was in every way similar to that excreted by a woman with adrenal carcinoma, who, prior to its recovery, had excreted large amounts of pregnanediol (Hain, 1947a In each case the A.Z. test had been negative, making it unlikely that a cerebral tumour or tumour of embryonic type was responsible for the condition. These cases are described by Hain (1947b) .
The case of P510, in whom sexual precocity was due to an interstitial cell tumour of the testis, is of special interest as only nine others have been reported in the world literature since 1895; it has been the subject of a special report by Home et al. (1947) . The 17-ketosteroids excreted by this infant, though equal to the outpiut of an adult man, were not so high as frequently occurs in cases of adrenal tumour. Owing to the rarity of testicular tumours in children, adrenal hyperplasia or tumour was suspected, and it was only post mortem that the testicular abnormality was found. It would appear that in neither sex can differentiation be made between adrenal and gonadal virilizing tumours on the basis of 17-ketosteroid output. In the case of the boy the urine received was not sufficient to permit of an estimation of the gonadotrophin excreted, as was done for K181, who had an ovarian tumour. That the output was not such as occurs in presence of a seminoma or teratoma was shown by the negative reaction to the A.Z. test.
The only boy with an adrenal cortical tumour (K148) excreted 84 mg. 17-ketosteroids, and was in every way (except mentally) as developed as a man of eighteen. His case is described in a report on adrenal tumours (Hain, 1947a) .
P512, whose abdominal tumour proved to be a neuroblastoma, had a normal 17-ketosteroids output.
Sexual under-development comprised a large group, in which complicating features were present in some cases. In two of the three 'dwarfs ' the excretion of 17-ketosteroids was satisfactory; in the third, whose dwarfism was of the Lorain type, total pituitary function was undoubtedly impaired, and as a result adrenal cortical activity also was reduced. With the possible exception of K170 the boys of Fr6hlich type had a satisfactory excretion of 17-ketosteroids but a low gonadotrophin output, suggesting deficient pituitary secretion in one direction. In K68, whose sexual under-development was associated with diabetes of long standing, the excretion of corticotrophic hormone was probably reduced, as well as that of gonadotrophin, as the result of impairment of total pituitary function, since both the ketosteroids and the gonadotrophin were low.
The boy with gynaecomastia (K342, aged eleven), excreted normal amounts of ketosteroids but gonadotrophin was excessive, so that blood-spots (which denote a high concentration of luteinizing hormone) formed in the ovaries of the mice injected with the urinary extract. Klinefelter et al. (1942) (Hain, 1947c) .
The remaining two patients, K122 and K161, are male pseudo-hermaphrodites (that is, they had testicles but female external secondary characters); in the older patient, who is being brought up as a girl, the tiny testicles found lying in the internal ring were removed. Her case has been fully described by Hain and Schofield (1947) , and stress has been laid on the very high excretion of gonadotrophin (F.S.H.) before operation, which was undoubtedly due to the patient-being, to all intents and purposes, a castrate. A boy castrated at the age of twelve was found to be excreting from 100 to 300 mouse units F.S.H. per litre of urine during the two years that Hamburger (1933) observed the case; it would appear that the condition is an exaggeration of that observed at the menopause, and in people of both sexes in whom the gonads make little or no response to pituitary secretion (Hain, 1947c 4. Cases are given illustrating the method of differentiating between precocity due to pathological, and that due to non-pathological causes by means of hormone assays.
5. The earliest age at which gonadotrophin was detected in urine was in a 'precocious ' boy aged twelve months. 
